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Abstract* 

The e f f e c t  of e lec t rode  s t r u c t u r e  on t h e  current  densi ty  obtainable i n  a 
f u e l  c e l l  i s  second only t o  t h a t  of t h e  e l e c t r o c a t a l y s t s .  The s t ruc ture  and t h e  
funct ioning of  such e lec t rodes  a r e  so  complex t h a t  t h e  quant i ta t ive  treatment of  
simple models can scarce ly  be  expected t o  do more- than suggest fur ther  experiments. 
I n  t h i s  s i t u a t i o n ,  a q u a l i t a t i v e  a p p r a i s a l  of t h e  re la t ionship  between electrode 
s t r u c t u r e  and current  d e n s i t y  seems i n  order .  

The q u a l i t a t i v e  a p p r a i s a l  we have mde leads  t o  these  conclusions, most of 
which a r e  based on work by o thers :  

1. A working f'uel c e l l  e lec t rode  owes much of i t s  effect iveness  t o  t h i n  
e l e c t r o l y t e  f i l m s  through which t h e  r e a c t i n g  gases diff'use. 

2. These films are s o  t h i n  t h a t  they can change rap id ly  i n  thickness  and 
ex ten t :  a working f u e l  c e l l  e lec t rode  i s  a dynamic system. 

3. The oversimplif ied idea  t h a t  e lec t rode  reac t ion  occurs mainly a t  the 
3-phase boundary should be abandoned. 

h -  i ~ c r e 2 s e i  iq:crtaccc o f  gas <;?CGSiGu thluugii  Lhin e iecsroiyce I l i m s  
makes t h e  name "gas d i f f u s i o n  e lec t rode"  even more ambiguous. 
order .  

Redefinition is  i n  

5. Under t h e  s implest  condi t ions (e.g. pure hydrogen a t  an anode), t h i n  
e lec t rodes  are l i k e l y  t o  perform i n  f i e 1  c e l l s  at least  as w e l l  a s  thick;  and they 
seem preferab le  when condi t ions are more complex. 

6 .  A good e lec t rode  s t r u c t u r e  should give almost as good performance on 
a i r  as on oxygen over a l a r g e  range of cur ren t  dens i t ies .  
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* Complete manuscript not  received i n  time for  inclusion i n  Divisional Preprints .  
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